Sphingosylphosphorylcholine stimulates expression of fibronectin through TGF-beta1-Smad-dependent mechanism in human mesenchymal stem cells.
Sphingosylphosphorylcholine (SPC) has been reported to stimulate the expression of fibronectin (FN), which plays a key role in cell recruitment and adhesion during wound healing. In a previous study, we reported that SPC induces differentiation of human adipose tissue-derived mesenchymal stem cells (hATSCs) to smooth muscle-like cell types through ERK-dependent autocrine secretion of TGF-beta1 and delayed activation of the TGF-beta1-Smad pathway. In the present study, we demonstrated that SPC dose- and time-dependently increased the expression of FN in hATSCs. Pretreatment of the cells with U0126, an MEK inhibitor, markedly attenuated the SPC-induced expression of FN and delayed phosphorylation of Smad2, suggesting that ERK is involved in the SPC induction of FN expression through activation of Smad2. In addition, the SPC-induced expression of FN and delayed activation of Smad2 were abrogated by SB-431542, a TGF-beta type I receptor kinase inhibitor, or anti-TGF-beta1 neutralizing antibody. Furthermore, the SPC-induced expression of FN was abrogated by adenoviral expression of Smad7, an inhibitory Smad, or short interference RNA (siRNA)-mediated depletion of endogenous Smad2 expression, suggesting that SPC induces the expression of FN through ERK-dependent activation of the TGF-beta1-Smad2 crosstalk pathway. Adhesion of U937 monocytic cells to hATSCs was enhanced by pretreatment of hATSCs with SPC or TGF-beta1 for 4 days, and the peptide GRGDSP (an antagonist of fibronectin receptors) blocked the adhesion of U937 cells to the hATSCs. These results led us to suggest that SPC-induced FN expression plays a pivotal role in the wound healing by stimulating adhesion and recruitment of leukocytes.